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material with 

light. 

SOLUTION: A Sticking type phase transition optical recording 
medium 10 has a 

structure in which laminated bodies 20, 20' respectively 
incorporating phase 

transition type recording layers 3, 3' are stuck to each other so 
that 

substrates 1, 1' are arranged outsides. The image is preliminarily 
plotted in 

the recording layer of either one of the laminated bodies by 
utilizing the 

phase transition of the recording layer which is 'a recording 
principle . The 
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image can be directly transferred (exposed) by using a mask pattern, 
etc . , or 

can be plotted by using a laser light source. The formed image can 
be r 

discriminated in accordance with the change of a color. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the optical recording medium of a phase change mold, the image of a 
label, an ornament graphic form, etc. is further recorded beforehand on the detail by at least one layer in 
the recording layer of a phase change mold, and this invention relates to the approach of recording an 
image on a phase change ingredient by the optical recording medium with a user able to record text 
information on other recording layers, and optical exposure. 
[0002] 

[Description of the Prior Art] In recent years, the optical recording medium has spread widely as a 
medium which records multimedia data, such as an animation or voice, and the rewriting mold optical 
recording medium which can rewrite data attracts attention also in it. There are a magneto-optic- 
recording medium, a phase change optical recording medium, etc. as rewriting mold optical recording 
medium, and in it, a phase change optical recording medium can use the same optical system as CD- 
ROM, and also since it can record without needing the magnetic head unlike a magneto-optic disk, it has 
the advantage that drive structure can be simplified. The phase change optical recording medium is 
characterized by carrying out the reversible change of between the crystallized state of a phase change 
ingredient, and amorphous states thermally, and performing record and ehmination, using a phase 
change ingredient as a recording layer. In order to realize large-capacity-izing and densification recently, 
thickness of a substrate is made thin and the phase change optical recording medium of the type which 
stuck the layered product containing a recording layer is being put in practical use. 
[0003] 

[Problem(s) to be Solved by the Invention] however , the difference from the reflection factor of a 
crystallized state and the reflection factor of an amorphous state which the general usage of the optical 
recording medium used the phase change ingredient as a recording layer be the approach of record code 
information , such as multimedia data , such as voice and a dynamic image , or data on a database , by 
irradiate laser light at a recording layer , and be one of the descriptions of phase change die materials be 
only used for record and playback of a bit signal . 

[0004] Moreover, in the optical recording medium of a lamination mold, the title label, the waming 
label, the manufacturer LOGO, etc. were printed by screen-stencil or offset printing by the field which 
does not record. 

[0005] Moreover, the optical recording medium of the lamination mold with which information is 
recorded only on one side is known. This medium has the structure which stuck on the substrate the 
dummy object with which a recording layer and a dielectric layer consist of a layered product which 
comes to carry out a laminating, and a single substrate. Here, since residual stress etc. is applied to the 
substrate of a dummy object at the time of injection molding, a substrate tends to curve in the vertical 
direction and a longitudinal direction. On the other hand, the layered product formed using the spatter 
etc. also generates the curvature by the stress of the film by which the laminating was carried out in 
addition to the curvature of this substrate, the temperature rise at the time of sputtering, etc. For this 
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reason, with a layered product and a dummy object, since how to curve bordering on a lamination side 
differs, even if it sticks a layered product and a dummy object, each curvature is mutually unreformable. 
[0006] The purpose of this invention is offering-optical recording medium which formed image in 
recording layer of at least one layer of optical recording medium which has two-layer recording layer at 
least beforehand ****. Moreover, another purpose of this invention is by irradiating the light of 
predetermined wavelength at a phase change ingredient to offer the usage of the new phase change 
ingredient which forms an image. 
[0007] 

[Means for Solving the Problem] the 1st voice of this invention — if it follows like — the recording layer 
of a phase change mold - at least ~ two-layer ~ ******- an optical recording medium — it is — the 
above — even if few, the optical recording medium characterized by forming the image in at least one 
layer of a two-layer recording layer beforehand of atomic arrangement change of the recording layer by 
optical exposure is offered. 

[0008] the 1st voice of this invention ~ the optical recording medium which follows like ~ the recording 
layer of a phase change mold - at least - two-layer .-****-****-.- the image which it is based on 
change of a hue, and can be visually recognized or distinguished to the recording layer of at least one 
layer, for example, an alphabetic character and a figure, a picture, a mark, a notation, a design, an 
ornament graphic form, a pattern, the pattern, the serial number, the lot number, the label, etc. 
beforehand recorded by the atomic arrangement change by optical exposure Furthermore, code 
information, such as multimedia data which are usually recorded, such as voice and a dynamic image, 
and data of a database, may be recorded on other recording layers of at least one layer. That is, since the 
image is beforehand drawn using the phase change of the recording layer whose optical recording 
medium of this invention is a record principle, the process which forms the image of a label etc. 
becomes very easy. Moreover, the image formed of the phase change has pecuUar gloss, and gives a user 
and a consumer a new impression. 

[0009] The optical recording medium of this invention can use the lot of the layered product which 
contains the recording layer of the phase change mold of at least one layer on a substrate as the phase 
change optical recording medium of the lamination mold which sticks mutually and becomes so that a 
substrate may become outside. In order to become suitable for the high density optical recording 
medium of a lamination mold, the thickness of each substrate has 1 desirablemm or less. Since the 
image is beforehand formed in the recording layer of one of layered products when it constitutes the 
phase change optical recording medium of a lamination mold, the optical recording medium of this 
invention can be used as a phase change optical recording medium of the lamination mold of the type 
with which information is recorded only on one side by using the layered product of another side as a 
layer on which information is recorded. Furthermore, if the curvature condition of the medium of the 
phase change optical recording medium of the lamination mold of an one side specification using the 
transparence substrate of a simple substance as a layered product for dummies which does not record, 
and the optical recording medium of the lamination mold of this invention is compared, curvature is 
corrected in order that the optical recording medium of this invention may stick the two same layered 
products. 

[0010] The optical recording medium of this invention has the structure equipped with the recording 
layer of a phase change mold, the dielectric layer, and the reflecting layer at least on the light 
transmission nature substrate, and can change the front face of an optical recording medium or the color 
of an image, a color tone, a hue, or color by adjusting such thickness of at least one layer. The ingredient 
of arbitration can be used if it is a phase change ingredient as an . ingredient of a recording layer. For 
example, the phase change ingredient of a germanium-Sb-Te system, an Ag-In-Sb-Te system, and a 
germanium-Sb-Te-Co system can be used as a recording layer. 

[00 11] If the 2nd mode of this invention is followed, the approach of recording an image on a phase 
change ingredient by atomic arrangement change of a phase change ingredient by irradiating the light of 
predetermined wavelength will be offered. 

[0012] If the approach of following the 2nd mode of this invention is used, an image can be made to 
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form by irradiating laser light and making the optical recording medium using the phase change 
ingredient as a recording layer produce atomic arrangement change of a recording layer, i.e., the phase 
change between a crystallized state and an amorphous state. 

[0013] If laser light is irradiated to the optical recording medium using the phase change ingredient as a 
recording layer by the reinforcement of extent from which a recording layer turns into a recording layer 
of an amorphous state beyond crystallization temperature, the phase change of the recording layer of the 
part by which laser light was irradiated will be carried out to a crystallized state. Then, if laser light is 
made to irradiate a recording layer according to the image of an alphabetic character, a picture and a 
notation, a mark, a pattern, a design, a pattern, etc., these images can be made to form in a recording 
layer by the crystallized state. By the crystallized state and the amorphous state, since the reflection 
factors of light differ, between the image record part of a recording layer, and a non-recorded part, 
change of a color or the contrast of light arises, and it can be distinguished or recognized, being able to 
use recording information as visual information. Therefore, if the above-mentioned approach is used, the 
image of the label given on the surface of the disk by screen- stencil etc., an omament graphic form, etc. 
can be made to form in a disk front face easily conventionally. 

[0014] In this invention, an image is a concept which includes not the code information itself, such as 
multimedia data, such as voice and a dynamic image, or data on a database, but the alphabetic character 
which it is based on change of a hue, and can be distinguished or identified visually, a figure, a picture, a 
mark, a notation, a design, an omament graphic form, a pattem, a pattem, a serial number, a lot number, 
or a label. This image can be formed by carrying out a direct imprint (exposure) as an image, or making 
it draw using the laser light source using a mask pattem etc. Or you may form by performing an optical 
exposure using code information. 
[0015] 

[Embodiment of the Invention] Hereafter, it explains concretely, referring to a drawing about the gestalt 

and example of operation of this invention. 

[0016] The outline block diagram of the optical recording medium 10 which follows this invention at 
example 1 drawing 1 is shown. An optical recording mediima 10 has the phase change recording layer 3, 
the layered product 20 which contains 3', respectively, and the structure which stuck 20' through the 
epoxy resin system binder 7. Hereafter, tiie manufacture approach of an optical recording medixmi 10 of 
having this structure is explained. 

[0017] First, the layered product 20 shown in drawing 2 was produced in the following procedures. The 
sputtering system was used on the transparence substrate 21 which consists of polycarbonate resin, and 
the laminating of the ZnS-Si02 1st dielectric layer 22, the AgGeSbTe recording layer 23, the ZnS-Si02 
2nd dielectric layer 24 and, and the AlTi reflecting layer 25 was carried out one by one. Subsequently, 
the paint film of the ultraviolet-rays hardening resin 26 was carried out with the spin coat on the 
reflecting layer 25. The transparence substrate 20 was a polycarbonate resin substrate fabricated by the 
injection-molding approach, and the thickness of a substrate was [ 120mm, the bore of 15nim, and the 
track pitch of 0.6mm and an outer diameter ] 0.74 micrometers. 

[0018] In this way, 1-set (20 20*) preparation of the obtained layered product 20 was carried out, and the 
epoxy resin system binder (adhesives) 7 was applied by the print method on the ultraviolet-rays 
hardening resin film 6 of one layered product 20. A binder is applied in the shape of [ of a substrate 1 
and this alignment ] an anchor ring, the bore is larger than the bore of a substrate 1 0.1mm, and an outer 
diameter is smaller than the outer diameter of a substrate 1 0.1mm. Subsequently, the phase change 
optical recording medium 10 of an adhesion lamination mold was produced by sticking a layered 
product 20 and 20' so that a substrate 1 and V may be mutually arranged outside through the epoxy resin 
system binder 7 as shown in drawing 1 . 

[0019] [Measurement of the curvature of an optical recording medium] The following measurement was 
performed in order to measure the curvature condition of the phase change optical recording medium 10 
obtained in this way. Incidence of the light was carried out to the phase change optical recording 
medium 10 from the direction perpendicular to the front face, and the include angle (optical tilt) which 
incident light and the reflected light make was measured. The measurement result was below 0.2deg(s). 
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in 0.5deg(s). and a hoop direction in the direction of a path. 

[0020] The [formation approach of an image] Laser light was irradiated from the upper part of the 
substrate 1 of the layered product 20 of the phase change optical recording medium 10 obtained as 
mentioned above, and the image was drawn on the recording layer 3. The approach is shown below. 
[0021] First, automatic-focusing doubling was performed using the semiconductor laser of the 
wavelength of 810nm, and about 2x48 micrometers of laser spots, arranging the obtained phase change 
optical recording medium 10 to the initialization equipment which initializes a phase change optical 
recording medium, and rotating it with the rotational speed of linear velocity 12 m/s. Laser light 
reinforcement was maintained at extent (about 150mW) to which record is not performed, and record 
film 3 was made to condense laser light with the lens in an initialization head in automatic-focusing 
doubling. Detecting the reflected light from record film 3, it adjusted so that a focus might come on 
record film 3. Thus, carrying out automatic-focusing doubling, intensity modulation of the laser light 
was carried out between 520mW and 150mW, and the recording layer 3 was irradiated. The reflection 
factor changed, and the part which irradiated 520mW laser light was able to change and have the seen 
color. The part of the recording layer 3 by which laser light with a laser Ught reinforcement of 520mW 
was irradiated is heated beyond crystallization temperature, and this is considered to be because for the 
ingredient which constitutes a recording layer in the cooling process to have carried out the phase 
change to the crystal structure from amorphous structure. That is, when 520mW laser light was made to 
irradiate the optical recording medium which was presenting blue at first, the irradiated part was 
changing to blue white. By adjusting the modulation pattern of laser light suitably according to an 
image, the image of a desired alphabetic character, a picture and a notation, a mark, a pattern, a graphic 
form, a pattern, etc. was able to be formed on the front face of an optical recording medium 10. 
[0022] In example of comparison 1 example 1, the phase change optical recording medium was 
manufactured like the example 1 except having used the transparence substrate which has the same 
thickness as a layered product instead of layered product 20*. The curvature of a phase change optical 
recording medium was measured like the example 1 about this phase change optical recording medium. 
The measurement result was [ l.Odeg(s). and the hoop direction of the include angle of the direction of a 
path ] 0.4deg(s). When this result is compared with the measurement resuh of the curvature of the phase 
change optical recording medium of an example 1, in the phase change optical recording medium of an 
example 1 , it turns out that curvature is corrected. 

[0023] Although the image was formed by the laser Ught spot in the example 2 example 1 using the 
equipment used for initialization and record playback of a phase change optical recording medium, by 
carrying out an optical exposure, fixing a phase change optical recording medium to the light source 
explains how to form an image (bulk image) by this example. 

[0024] The outline of the image formation approach of this example is shown in drawing 3 . The phase 
change optical recording medium 10 of the lamination mold produced in the example 1 is laid on the 
installation base 35, and a mask 33 and the light source 31 are arranged to the upper part. Opening 
pattern 33a equivalent to the image drawn on the phase change optical recording medium 10 is 
beforehand formed in the mask 33. A xenon lamp can be used as the light source 31. The phase change 
optical recording medium 10 is illuminated by the light which penetrated opening pattern 33a of a mask 
33 by making a xenon lamp 3 1 illuminate by the arrangement shown in drawing 3 (exposure). The 
power of lighting time amount and a xenon lamp 31 is adjusted so that it may be heated by the 
temperature to which the recording layer of this illuminated phase change optical recording medium 
exceeds crystallization temperature. In this way, by carrying out an optical exposure, the image 40 
equivalent to opening pattern 33a of a mask 33 was formed on the phase change record medium. The 
part of the image 40 illuminated (exposure) was changing to blue white to the front face of the phase 
change record medium 10 before lighting (exposure) having presented blue. 

[0025] Optical elements, such as a lens, can be arranged between the phase change record medium 10 on 
the installation base 35, and a mask 33, opening pattern 33a can be made to be able to expand or reduce, 
and it can also be made to imprint on the phase change record medium 10 in this example. Moreover, a 
pulse laser can also be used for the light source 31 instead of a xenon lamp. 
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[0026] As mentioned above, in the above-mentioned example, although images, such as an alphabetic 
character, and a picture, a mark, were made to form in the phase change optical recording medium of a 
lamination mold by atomic arrangement change by optical exposure, an image can also be formed 
combining screen-stencil etc. For example, it may screen-stencil to a part of film surface of a phase 
change optical recording medium, and an image may be formed in a part of same or another fihn surface 
by the atomic arrangement change by optical exposure. Moreover, you may screen-stencil using 
translucent ink etc. on the front face of the phase change optical recording medium which formed the 
image by atomic arrangement change by optical exposure. 

[0027] Moreover, although the image was made to form in the above-mentioned example by carrying 
out a phase change to a crystallized state by making laser light irradiate the recording layer of an 
amorphous state, a phase change can be carried out to an amorphous state, and an image can also be 
made to form by once making the whole recording layer into the crystallized state, and irradiating the 
laser light of record power, 

[0028] Especially the approach of forming an image is not limited and can use the approach by UV 
irradiation, such as a xenon lamp and a mercury lamp, and the optical exposure of the approach by 
heating, a flash lamp, etc., the approach by the exposure of the optical big spot from high power gas 
laser or high power semiconductor laser, the approach by the combination of heating and a laser light 
exposure, etc. 

[0029] adjusting the thickness of a dielectric layer or a recording layer, although the phase change 
optical recording medium produced by this example was presenting blue - the color of the front face of 
a phase change optical recording medium is changeable using multiplex interference of light. For 
example, the color of the front face of a disk can be made green by setting thickness of the 1st dielectric 
layer to about 1 lOnm. By carrying out like this, fanciness can be further given to the image which the 
appearance of a phase change optical recording medium could be changed, and was recorded. 
[0030] Although the phase change optical recording medium of a lamination mold was produced using 
the layered product which has the same laminated structure in this example, the phase change optical 
recording medium of a lamination mold may be produced using the layered product from which the 
thickness of each class and the quality of the material differed as a layered product for dummies which 
does not record information. 
[0031] 

[Effect of the Invention] Since the image is beforehand drawn using the phase change of the recording 
layer whose optical recording medium of this invention is a record principle, the process which forms 
the image of a label etc. becomes very easy. Moreover, the image formed of the phase change has 
pecuUar gloss, and gives a user and a consumer a new impression. If the optical recording medium of 
this invention is applied to the phase change optical recording medium of the lamination mold which 
stuck two layered products which have at least one layer of phase change recording layers especially, it 
can use as a phase change optical recording medium of the lamination mold of the one side specification 
which used as the dummy object the layered product of the side in which the image is formed. 
Furthermore, it is the optical recording medium of the lamination mold of an one side specification, and 
curvature is reduced if the optical recording medium of a lamination mold and the optical recording 
medium of this invention using the transparence substrate of a simple substance as a dummy object are 
compared. 

[0032] Moreover, laser Ught can be irradiated at the optical recording medium which used the phase 
change ingredient as a recording layer, atomic arrangement change of a recording layer, i.e., the phase 
change between a crystallized state and an amorphous state, can be produced, and an image can be made 
to form in this invention. From the difference in the reflection factor of a crystallized state and an 
amorphous state, between the front face of an optical recording medium, and an image record part, the 
difference in a color or the contrast of light arises, and the image formed in the recording layer can be 
distinguished or recognized by making an image into visual information. 
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